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(54) Portable communication terminal 

(57) To make it possible to simply set a favorable 
communication state when communication different 
from a telephone conversation such as data communi- 
cation and the like is carried out. To this end, there is 
provided such an arrangement that a control unit (32) 
judges a reception situation detected by a reception sit- 



uation detecting unit in comparison with a first threshold 
value as well as judges the same in comparison with a 
second threshold value, and the reception situation 
based on comparison with the first threshold value and 
the reception situation based on comparison with the 
second threshold value in the control unit are notified by 
respectively different notifying units (35) and (36). 
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Description 

[0001] The present invention relates to a portable 
communication terminal such as a portable telephone 
terminal and the like for carrying out a radio communi- 
cation. 

[0002] A various kinds of portable telephone terminals 
are in practical use, which carry out radio communica- 
tion with a predetermined radio base station and carry 
out a telephone conversation with a counterpart con- 
nected through its base station. Here, a precondition for 
the portable telephone terminal to be able to carry out 
the telephone conversation is such that it exists within 
an area capable of carrying out the radio communication 
with the base station. Therefore, a display panel (a liquid 
display and the like) with which the portable telephone 
terminal is provided is made to display reception circum- 
stances of radio waves from the base station in a plu- 
rality of stages while a user ascertains its display and 
judges if the terminal is in a state of being able to receive 
transmission from the terminal and a call from the base 
station. 

[0003] As for the display of the reception situation by 
this display panel, depending on, for example, a recep- 
tion level of radio waves from the base station, displays 
in a plurality of stages, about four stages, are carried 
out; displays are made in a plurality of stages from a 
situation where it is entirely impossible to carry out a 
telephone conversation with the base station to a situa- 
tion where it is possible to most favorably carry out a 
telephone conversation. For example, in a case of a 
portable telephone terminal for a radio telephone sys- 
tem, error rates (error rate) of reception data are divided 
into 4 stapes with three values, 0. 3%, 1 % and 3% serv- 
ing as boundaries, thereby making displays in the 4 
stages. Generally speaking, at a time of transmitting au- 
dio data on a telephone conversation, if an error rate is 
lower than a value of as much as 0. 3%, it is possible to 
carry out voice transmission of quality which is not det- 
rimental to the telephone conversation. 
[0004] Meanwhile, situation of the portable telephone 
terminal sometimes become worse due to some kinds 
of impediments, circumstances of radio waves and the 
like even it is situated comparatively near to, for exam- 
ple, a base station In such cases, the reception situation 
is improved on many occasions by simply changing a 
position or a direction (in correct terms, a position or a 
direclion ol an antenna atlached to a terminal) of the 
portable telephone terminal. 

[0005] On the other hand, there have been carried out 
various kinds of data communications such as transmis- 
sion and reception of electronic mail data, browsing of 
various kinds of home pages of the internet and the like 
by connecting the portable telephone terminal with 
some kind of a data communication network side via a 
telephone circuit after connecting the portable tele- 
phone terminal with a small-size information processing 
terminal (for example, a note-type personal computer 
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device, an electronic notebook device and the like). 
[0006] By the way, when the above-mentioned data 
communication is carried out by using the portable tel- 
ephone terminal, it is desirable that there is none of 

5 transmission errors, and even if there are transmission 
errors, only a very few of them can be permissible as 
long as they are nearly perfectly corrected by an error 
correcting code attached to the transmission data. That 
is, when there are errors in the data received by way of 

10 data communication, it becomes impossible to carry out 
a correct display of an electronic mail or the like, which 
is not desirable. 

[0007] Here, a reception level display with which the 
portable telephone terminal is provided, is, as men- 
's tioned above, a level display with a state capable of 
transmitting telephone conversation voice being a ref- 
erence, but even when a display of some conditions at 
the highest level (for example, a display corresponding 
to less than 0. 3% in the error rate of reception data ) in 
terms- of the reception level display is being carried out, 
favorable data communications can not be carried out 
in many circumstances as there is a case where an error 
rate is inappropriate for the data communication. For ex- 
ample, when the reception data error rate is 0. 3%, the 
most favorable state is displayed as a reception level 
display of the terminal, but the error rate is still too high 
for the data communication, thereby giving rise to errors 
in the reception data or entailing a problem that a data 
transmission rate is lowered in order to carry out a re- 
transmission process of the data in which errors have 
been found. 

[0008] In order to solve these problems, a method is 
conceivable, in which the reception level displays by, for 
example, a display panel, with which the portable tele- 
phone terminal is provided, are carried out in more de- 
tailed stages to be able to judge whether or not there is 
an appropriate circumstance for data transmission, but 
when time for an audio telephone conversation by 
means of voice is considered, even though conditions 
suited for a telephone conversation are in place, levels 
are displayed in a plurality of stages, which leads to un- 
necessarily detailed displays, thereby incurring a prob- 
lem to have embarrassed a user. Also, even when de- 
tailed level displays are carried out, it has been difficult 
for a user side to easily judge what extent of a level or 
above is suited for the data communication. 
[0009] Meanwhile, here, an explanation has been 
made by exemplifying the portable telephone terminal 
for a radio telephone circuit, but the same problem re- 
sides with a case of a portable communication terminal 
for other radio communication circuit other than the ra- 
dio telephone circuit. 

[0010] An object of the present invention is, in view of 
such the points, to make it possible to simply set a fa- 
vorable reception state when communications such as 
the data communication and the like different from a tel- 
ephone conversation are carried out. 
[0011] A first aspect of the present invention is ar- 
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ranged such that reception circumstances detected by 
a reception circumstances detecting unit is judged by a 
control unit in comparison with a first threshold value as 
well as a second threshold value, and reception circum- 
stances based on comparison with the first threshold 
value by the control unit and reception circumstances 
based on comparison with the second threshold value 
by the control unit are notified by respectively different 
notifying units. 

[001 2] With such the arrangement, for example, a no- 
tifying unit of reception circumstances based on the 
comparison with the first threshold value can carry out 
a notification process of reception circumstances suited 
for an audio telephone conversation and a notifying unit 
of reception circumstances based on comparison with 
the second threshold value can carry out a notification 
process of reception circumstances suited for data com- 
munication. 

[001 3] A second aspect of the present invention com- 
prises a control unit which retains the best reception cir- 
cumstances value detected by the reception circum- 
stances detecting unit and compares the retained re- 
ception circumstances value with a reception circum- 
stances value detected by the reception circumstances 
detecting unit and a notification unit which, when the 
control unit detects a reception circumstances value al- 
most equivalent to the reception value retained by the 
control unit, notifies the fact. 

[0014] With such the arrangement, it is possible to 
judge the most favorable reception circumstances for a 
position at any given time as the reception circumstanc- 
es almost equal to the retained best reception state is 
notified. 

[0015] The present invention will be more clearly un- 
derstood from the following description, given by way of 
example only : with reference to the accompanying 
drawings in which: 

FIG. 1 is a block diagram showing one example of 
an arrangement according to an embodiment of the 
present invention; 

FIG. 2 is a flowchart showing an example of a state 
of a measuring process according to an embodi- 
ment of the present invention; and 
FIG. 3 is a perspective view showing one example 
of a usage state according to an embodiment of the 
present invention. 

[0016] Fig. 1 is a block diagram showing an arrange- 
ment of a portable telephone terminal according to an 
example of the present invention and here, an arrange- 
ment is cited as a portable telephone terminal for a radio 
telephone system. The arrangement will be explained. 
An antenna 11 is connected to a reception unit 13 
through an antenna commoner 1 2 which carries out a 
reception process for receiving a signal with a predeter- 
mined frequency out of signals received by the antenna 
11. Then, a received signal outputted by the reception 
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unit 1 3 is supplied to a decoding unit 14 to be decoded 
and the decoded output is supplied to decoder 15 to de- 
code transmitted data. An output by the decoder 15 is 
supplied to a data processing unit 16 to be subjected to 

s a data process necessary for reception. As for a data 
process here, when audio data is included in the re- 
ceived data, the audio data is subjected to an extracting 
process and supplied to an audio processing unit 17. 
The audio processing unit carries out a process to make 

10 the audio data an analog audio signal and the processed 
analog signal is supplied to a speaker 1 8 for sound emit- 
ting. 

[0017] An audio signal picked up and outputted by a 
microphone 21 is supplied to the audio processing unit 

*5 17 to be made digital audio data and the digital audio 
data is supplied to the data processing unit 16 to be 
made a data arrangement for transmission. Then, the 
data for transmission outputted by the data processing 
unit 16 is supplied to an encoder 22 to be subjected to 

20 an encoding process and the processed signal is sup- 
plied to a modulating unit 23 to be subjected to a mod- 
ulating process and the modulated signal is supplied to 
a transmitting unit 24 to be made a transmitting signal 
with a predetermined transmitting frequency, which is 

25 supplied to the antenna 11 through the antenna com- 
moner 12 for radio transmission. 
[0018] Up to now, a processing system for a tele- 
phone conversation voice has been explained, but when 
various kinds of data communications are carried out 

30 over a radio telephone circuit, a process of a reception 
system is such that same processes are carried out from 
the reception unit 13 to the decoder 15 as when audio 
data is received and data transmitted from the data 
processing unit 16 is extracted and the extracted data 

35 is made to be outputted from a data input and output 
terminal 1 9. Also, as for a process of a transmission sys- 
tem, data inputted from the data input and output termi- 
nal 19 is made a data arrangement for transmission by 
the data processing unit 16 and the data processed by 

40 the data processing unit 16 is supplied to the encoder 
22 and the same processes are carried out from the en- 
coder 22 to the transmitting unit 24 for radio transmis- 
sion as when the audio data is transmitted. 
[0019] These reception and transmission processes 

45 are carried out based on the control by a central control 
unit (CPU) 32 which is a micro-computer for carrying out 
operations control at each portion of the portable tele- 
phone terminal. Details about a control arrangement by 
the central control unit 32 is omitted. Here, this example 

50 has such an arrangement that there is provided an error 
rate measuring unit 31 which measures an error rate of 
reception data based on an output by the demodulating 
unit 1 4 and an output by the decoder 15, and based on 
a measuring output by an error rate measuring unit 31 , 

55 the central control unit can judge reception circumstanc- 
es. 

[0020] The error rate measuring unit 31 measures an 
error rate which is the error rate of reception data from 
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the error information outputted by the demodulating unit 
14, and correcting information and frame check infor- 
mation outputted by the decoder 15. The error rate to 
be measured is, for example, a frame error rate (FER) 
to be measured for showing a rate of errors in each 
frame data and a bit error rate (BER) to be measured 
for showing an error rate for every bit, and values of the 
measured error rates are supplied to the central control 
unit 32. A memory 33 for temporarily memorizing the 
values of the measured error rates is connected to the 
central control unit 32 and temporarily memorizes the 
error rate value when a data communication mode is put 
in place. 

[0021] The central control unit 32 compares a sup- 
plied error rate value with a preset threshold value, and 
based on whether it is large or small in relation to the 
threshold value, carries out a process to make display 
a reception level. As for a means to make display, there 
are provided a light-emitting diode 35 to luminesce in a 
predetermined color (for example, green) and a liquid 
display panel 36 for displaying a reception level in pat- 
terns together with numerals of predetermined digits 
and letters, and a display control unit 34 controls the 
luminescing display by the light-emitting diode 35 and 
the display by the liquid display panel 36 based on a 
command from the central control unit 32. 
[0022] Here, in this example, two kinds of threshold 
values are set; a reception level display threshold value 
for displaying on the liquid display panel 36 and a re- 
ception level display threshold value for displaying by 
the light-emitting diode 35. As for the reception level dis- 
play threshold value for displaying in the liquid display 
panel 36, threshold values in a plurality of stages are 
set, and by comparing a threshold value with a meas- 
ured error rate, reception levels are displayed in a plu- 
rality of stages. The threshold values in a plurality of 
stages to make the liquid display panel display are, for 
example, when an error rate is smaller than a threshold 
value for a lowest error rate, set to the extent telephone 
conversation audio data of nearly favorable quality can 
be transmitted. Concretely, for example, when threshold 
values are set in three stages, values to the extent of 0. 
3%, 1% and 3% are set as respective threshold values 
and with the values in three stages as boundaries, the 
present error rates are divided into four stages, which 
are displayed by bar-shaped graphs on the liquid display 
panel 36. 

[0023] Then, a reception level displaying threshold 
value set in the central control unit 32 for displaying by 
the light-emitting diode 35 is, here, when a measuring 
mode is set, so arranged to be variably set depending 
on reception reception at that time. The measuring 
mode is a mode for measuring a position at which it is 
possible to most appropriately carry out reception by 
changing a direction of a portable telephone terminal. 
FIG. 2 is a flowchart showing a measuring process un- 
der control of the central control unit 32 at a time when 
the measuring mode is set. In the following the process 



will be explained according to the flowchart. The meas- 
uring mode process is divided into processes in two 
stages; a process at first phase a and a process at a 
second phase b. 

s [0024] As for a process at the first phase a, when the 
measuring mode is set by predeterminedly operating a 
key of the portable telephone terminal or the like, the 
first phase a is first set, in which the error rate measuring 
unit 31 carries out measurement of the frame error rate 

to (FER) or the bit error rate (BER) and the memory 33 is 
made to memorize the minimum value of the error rate 
then by the central control unit 32 (step 101). Then, time 
which has passed since the process at the first phase a 
is started is judged (step 1 02), and it is judged whether 

ts or not a first time (for example, time as long as some ten 
seconds) has passed. Here, when the first time has not 
passed, the measurement of the minimum value of the 
error rate and the memorization process at step 101 are 
continuously carried out and when the central control 

20 unit 32 judges that the first time has passed at step 1 02, 
the processing proceeds to a process at the second 
phase b. 

[0025] As for a process at the second phase b, the 
error rate measuring unit 31 measures the frame error 

25 rate (FER) or the bit error rate (BER) (step 1 03) and the 
measured value at that time is compared with the mini- 
mum value memorized by the memory 33 at step 101 
of the first phase a (step 1 04). When the value is a value 
nearly equivalent to the memorized minimum value or a 

30 value smaller than the minimum value, the light-emitting 
diode is made to luminesce by a command from the cen- 
tral control unit to display that a worst state is in place 
(step 105). Then, when the displaying process by the 
light-emitting diode 35 is carried out or it is judged at 

35 step 1 04 that the measured value is larger than the min- 
imum value memorized by memory 33, time since the 
process at the second phase b is started is judged (step 
106) to judge whether or not the second time (for exam- 
ple, as long as some ten seconds) has passed. Here, 

40 when the second time has not passed, the processing 
returns to the measuring process of the error rate at step 
103 and when the second time has passed, a fact that 
a measuring mode process is finished is made to be dis- 
played in letters and the like on the liquid display panel 

45 by a command of, for example, the central control unit 
32 (step 107). 

[0026] Here, an explanation will be given about how 
to set a direction of the portable telephone terminal of 
this example or the like by actually setting a measuring 

50 mode. For example, as shown in FIG. 3, a portable tel- 
ephone terminal 10 of this example is connected to an 
information processing terminal 1 such as a note-type 
personal computer device and the like with a predeter- 
mined connecting cable 2. As for connecting then, for 

55 example, a terminal portion 2a at one end of the con- 
necting cable 2 is connected to the data input and output 
terminal 19 (refer to FIG. 1) of the portable telephone 
terminal 1 0. Also, a card 2b with a predetermined stand- 
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ard (for example, PCMCIA standard) is connected to the 
other end of the connecting cable 2 and the card 2b is 
inserted into a card slot la of the information processing 
terminal 1 . By connecting in this manner, data to be dealt 
with by the information processing terminal 1 can be re- 5 
ceived through a telephone circuit connected by the 
portable telephone terminal 10 or transmitted through 
the telephone circuit. Meanwhile, in the example of FIG. 
3, a reception level displaying unit 36a is provided in the 
liquid display panel 36 and a normal reception level dis- io 
play is carried out by the reception level displaying unit 
while the light -emitting diode 35 is disposed at a position 
(here, at an upper portion of the terminal 10) apart from 
the liquid display panel 36. 

[0027] In a case where data communications are car- is 
ried out in this manner by connecting the portable tele- 
phone terminal with the information processing terminal 
1 , it is necessary to install the portable telephone termi- 
nal at a position or a direction at which it is in a state of 
being able to most favorably carrying out radio commu- 20 
nicatbn (that is, the error rate is in a lowest state). In 
this case, the above-mentioned measuring mode is set. 
At first, the measuring mode is set and during the first 
phase period, for example, a user is supposed to grab 
(have) the portable telephone terminal 1 0 and moves its 2$ 
position a little from where it is positioned and change 
its direction. For example, as shown in FIG. 3, a tilt angle 
0-, of the terminal 10 is changed, a angle G 2 , a * which 
the front of terminal 10 is directed, is changed, or the 
position of the terminal 10 is changed in an x direction 30 
or a y direction. By moving the position in this manner, 
an error rate at a time when a reception state of radio 
waves from a base station is most favorable is memo- 
rized by the memory 33 within the portable telephone 
terminal 1 0. 35 
[0028] Next, when the second phase period comes, 
a user keeps an eye on a state of the light-emitting diode 
35 while again changing the position or the direction of 
the portable telephone terminal 1 0 and fixes the position 
of the portable telephone terminal 10 at a position or in 40 
a direction at which the light-emitting diode 35 luminesc- 
es. By doing in this manner, it is possible to put the port- 
able telephone terminal 10 in a state that the reception 
situation (and transmission situation) become most fa- 
vorable in the neighborhood of the position then as well -*s 
as carry out the data communication in the most favo- 
rable state, thereby making it possible to prevent an oc- 
currence of a transmission error and lowering of the 
transmission rate. 

[0029] Meanwhile, according to the above-mentioned 50 
embodiment, as a means to notify of a favorable recep- 
tion when the measuring mode is in place, the lumines- 
cence of the light-emitting diode is used as a notifying 
means, but other means may also be used. For exam- 
ple, it is recommendable to have a liquid display panel ss 
and the like display the favorable reception circumstanc- 
es with letters, figures and the like. Also : an arrange- 
ment is recommendable in which some sounds may be 



used to notify of the favorable situation. 
[0030] Also, according to the above-mentioned em- 
bodiment, there is provided an arrangement such that 
only when there is a nearly same state as a memorized 
reception state, notification is carried out by lumines- 
cence and the like, but the notification may also be ar- 
ranged to be made in a plurality of stages. For example, 
in a case where an arrangement is put in place in which 
the notification is carried out by the luminescence, when 
there is a state nearly equivalent to that with the lowest 
error rate memorized by the memory 33, the light-emit- 
ting diode may be made to luminesce in a first color (for 
example, green color), and when there is an error rate 
a little higher than that state, the light-emitting diode may 
be made to luminesce in a second color (for example, 
orange color), thereby making it known that the lowest 
error rate is approaching. Also, in a case of an arrange- 
ment where notification by sounds is carried out, it may 
be arranged that the same notification in a plurality of 
stages like this is carried out at intervals of outputted 
sounds or with changes of a sound pitch or the like. 
[0031] Also, according to the above-mentioned em- 
bodiment, an arrangement is cited in which only when 
the process explained by the flowchart of FIG. 2 is car- 
ried out by setting the measuring mode, the light-emit- 
ting diode 35 is made to luminesce and notifies of the 
favorable reception state by the luminescence (display), 
but it is recommendable that when the light-emitting di- 
ode 35 is in a state suited for data communication, the 
state may be displayed by the luminescence regardless 
of setting of the measuring mode. 
[0032] That is, as a threshold val ue for the central con- 
trol unit 32 to compare with an error rate measured by 
the error rate measuring unit 31 , a threshold value for 
judging whether or not the light-emitting diode 35 is 
made to luminesce is made to be memorized in advance 
other than a threshold value (for example, the three 
threshold values for displaying in the above-mentioned 
four stages ) for carrying out a display of the reception 
level (for example, the display by the displaying unit 36a) 
by the liquid display panel 36. In this case, the threshold 
value for the liquid display panel 36 to carry out the re- 
ception level display is fundamentally for a level display 
to show that transmission of audio data for a telephone 
conversation is favorably carried out, and a value of 
nearly 0. 3% is set as a threshold value of the lowest 
error rate, but as a judging threshold value for having 
the light-emitting diode 35 luminesce, a smaller value 
than this value is set (for example, a smaller error rate 
by as many as three digits) for making a display to show 
that data communication can be favorably carried out. 
[0033] Then, when the central control unit 32 judges 
that the error rate measuring unit 31 has measured an 
error rate fewer than the threshold value for judging 
whether or not the light-emitting diode 35 is made to lu- 
minescence, the display control 34 unit makes the light- 
emitting diode 35 luminescence by a command from the 
central control unit 32. 
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[0034] With such the arrangement, when a telephone 
conversation is carried out by means of voice, for exam- 
ple, as is the case with the displaying unit 36a shown in 
FIG. 3, a communication state with the base station is 
judged by the level displays in a plurality of stages, 
which use a part of the liquid display panel 36 and for 
example, when the display panel 36 displays a state in 
which the most favorable reception situation is dis- 
played, it is judged that a telephone conversation by 
means of voice can be favorably carried out, and also, 
when data communication is carried out by connecting 
with a portable information terminal, it is judged that fa- 
vorable data communication can be possible by carrying 
out the communication while the light-emitting diode 35 
is in a state of luminescing, thereby making it possible 
to favorably judge if states are suited for respective com- 
munication modes. 

[0035] Meanwhile, even in a case where a fixed 
threshold value for data communication only is set in this 
manner, and a notification process by the light-emitting 
diode or the like based on comparing the threshold value 
with a detected error rate is carried out, other notification 
means (notification with display by letters and figures, 
and notification with an output of sounds) may be used. 
Also, in a case where the notification for data commu- 
nication is carried out, notifications in a plurality of stag- 
es may be carried out. 

[0036] Also, according to the above-mentioned em- 
bodiment, the notification is made to be carried out by 
judging the reception circumstances (communication 
circumstances) from the error rate which is an error rate 
of reception data, but the notification may be carried out 
by judging the reception situation from a detecting state 
of other reception state. 

[0037] Further, according to the above-mentioned 
embodiment, an explanation has been made about an 
example in which the present invention is applied to the 
portable telephone terminal for the radio telephone cir- 
cuit, but the present invention can be naturally applied 
to other portable communication terminal for radio com- 
munication in a case where a notification is carried out 
by detecting a reception state of the terminal. 
[0038] Having described preferred embodiments of 
the present invention with reference to the accompany- 
ing drawings, it is to be understood that the present in- 
vention is not limited to the above-mentioned embodi- 
ments and that various changes and modifications can 
be effected therein by one skilled in the art without de- 
parting from the spirit or scope of the present invention 
as defined in the appended claims. 



Claims 

1. A portable communication terminal comprising: 

a reception processing unit for carrying out a 
reception process of a radio signal; 



a reception situation detecting unit for detecting 
the reception situation in said reception 
processing unit; 

a control unit for judging the reception situation 
s detected by said reception situation detecting 

unit in comparison with a first threshold value 
as well as in comparison with a second thresh- 
old value; 

a first notifying unit for notifying the reception 
10 situation based on comparison with said first 

threshold value; and 

a second notifying unit for notifying the recep- 
tion situation based on comparison with said 
second threshold value. 

15 

2. A portable communication terminal as claimed in 
claim 1, wherein 

said reception situation detecting unit detects 
20 an error rate of reception data, 

said first threshold value is the lowest error rate 
to be able to transmit audio data, and 
said second threshold value is an error rate low- 
er than said lowest error rate. 

25 

3. A portable communication terminal as claimed in 
claim 1 or 2, wherein 

a level displays in a plurality of stages are car- 
30 ried out on a display panel with which the port- 

able panel is provided as a notification of recep- 
tion situation by said first notifying unit, and 
a notifying means other than said display panel 
is used in order to notify the reception situation 
35 in said second notifying unit. 

4. A portable communication terminal comprising: 

a reception processing unit for carrying out a 
40 reception process of a radio signal, 

a reception situation detecting unit for detecting 
a reception situation in said reception process- 
ing unit, 

a control unit for retaining the best reception sit- 
45 uation detected by said reception situation de- 

tecting unit and comparing the retained recep- 
tion situation value with a reception situation 
value detected by said reception situation de- 
tecting unit, and 
50 a notifying unit, when a reception situation val- 

ue nearly equivalent to or smaller than the re- 
ception situation value retained by said control 
unit is detected, for notifying the fact. 

55 s. a portable communication terminal as claimed in 
claim 4, wherein 

detection of the best reception situation value 
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is carried out during the first predetermined 
time, and 

within a period of a second predetermined time 
after the first predetermined time, said control 
unit carries out a comparison between the re- $ 
tained reception situation and the reception sit- 
uation value detected by said reception situa- 
tion detecting unit. 

6. A portable communication terminal as claimed in io 
claim 4 or 5, wherein 

said notifying unit is comprised of a displaying 
means. 

7. A portable communication terminal as claimed in is 
claim 4, 5 or 6 wherein 

said notifying unit is comprised of an prede- 
termined sounds output means. 
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